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Mttnchen 0 dan t6* Juni 1970 



Anmoldors 'Wogllnaar^Vgrko ». Lndwigehaf en 



S^lbsth&rtenda Wasa«rglasstzM»itgbamg3m> und Waaaerglaskitt<s? 



Gaganstand der Brffiiidttng aincB salbsthfirtenda Wasaasrglaastraieli-- 
tnasa&n und VaaaargJUaateitte bzw. -» bindemi ttel und das Vaarfabren 
zu ihr«r Horsfcallung* 

In d<air Bauwiriachaft und dar Chemia werden in groBom Umfang was- 
a ar gla aha Itige Streich^ und Klttroassan bzw, Bindemittal verw®n~ 
dat* Solcfoa Haas^n baatehan ^ius vorwiegand anwganischeti FG1I-*? 
staffan Quax*zsand„ QuarzmahJ. 0 Perlit, Aluminiumoxid odor 

Schamotte und itinera AJLkaiisilikat v r z >Bo Kali- odor Natronwasr? 
aarglas s©wi<a ©in em Httrtaz* p dar das dujreh. Auas&haiden von Kiesel- 
o&ursgel b3*dingta Erhiteton d'« Sfcraicfa- und Ki&ttnasaen bowirkt* 

AX* HILrtar bab«n biabw- AlfcaiiaiJL±k.ofita«rido- B aueh in Kotnbina- 
tian mit beatltnmtan Pfciymariaatan wie Ssyral-Maiainaauraanhydrid- 
Mi«chpolymari»at<an (DBP 1057267) * dia gr6B*e V^rbreitung gafun- 
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don. Sie babo.n ab@r arfaebiieho Naehteil®. So fcanm z<,B<» bei Eia- 
wirkutig vok SMuren anaf di© srHSrt^tfl&n Masses* Pluorwasserstoff 
abgoapalten ^erd©n a ^odusrcb BGrnohMdigiangen hoarvoirgoarafoni w<axv- 
don konii6in a 

Als HSrtor fiind aweh amidol© taris tailing Vorbinduragera bokanmit r 
wie z»B a Phosphate^ Chloride* ' Nitrate od©r Sialfat©., Aaa^h disse 
kristallinan VerbisBdungQsn habeta 3Ta©irfcoii« v iEisbesoadera da 
die Einsteiiusig ddr Yararboitungssoitoro iFiir di$ vtsrsehied*m©iB 
Anwendungossweekta aeihr ©raehwerGQo 

Aus d«r deutseh©^ Pat©ntsehri:f t 1252 335 ist f^raar d£© Vorstfsns- 
dung voo k@ndensi®3rt<s» AiaiatainiueBpbospfoat&tB sum H&rtots von Was 
s&xfciftt&n bekannt. 



Ea wurde nunnsahr &±n H&rfcar gefmndea fl der erhoblicho Vortoii© 
gogeniiber den bskaisnten HSrtorn boeitst. Erf indttttgs&emSfi a«tst 
man dera gagobemenfalis Fiillatoffe omfthaltondon Sail- od^s? 
Natroxwasserglas als Hart<ar gesma!il@i8csG Ffao©pfaa*glaus ss^a* 

Die als Hfirtor getfignoten Pboapb&tgl&aer bositasoia Q±&&n P^O^- 
Gehait von 20 « 80,, vorsfiUgawQis© 50 - 70 %• Si© ontfaaltosa t3eb^s3 
PgO^ rcoofa loiter© Koimp©nent©n 9 di© tsicbt nsuir oiassTC EimiTltaO auf 
don V«rlau3? dor* HfKrfctanig 5iaben p sondtariD aueh die EigoiniaefoEi 
dor &riiaiten®ir3 Produkt© booissflusson komaoa. Als solche Komponeft' 
t«n korcmoen di© tibliebora boi d©ia Sllisona suag^softstsro O^sid© rai© 
z,B 3 Si0 2P A1^0«» CaO £ MgO p Na^O, K^O usw B iara PragOo Babei stort 



auch eltt© Trubune «3®s Glasss raicfot, wslcfa® bsi Pbos-phatglSsem 
ontspn'echend der Zusaimiieirss^tstrag loielit QiIr^tr®t©^r& , kaQB, 

Die Loalichkeit d®r P&©spioi^£(gl&Q®if i BsaiM cd)oa2*©Ea di<©®@ CteiLd© starfc 
beeinfluBt werd@S2o Mit das* L»Bli<sJafc©ife dos f'caisa g<8ptal^©r"&®is 
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Phosphatglaaes verfindert slch aach die ErhSrtungszBit, Es wurde 
jedoch festgestellt, da O man wit dom erf indungagemiia als Harrter 
vervendeten Phospbatglas mit den varschiedenaten Waaserglaaern,, 
aucfa den hocb.-kie»el8SurehaJ.tigen VaaserglaBem, durch eine ent^ 
sprechende Vahl der Zuaammenaetztuig auereichende Verarbe i tungs- 
zeiten erreichen kann. 

Pfcoapbatglaaer, die eicb. setar gut als Hart er sign en, haben bei^ 
spielsweise f olgende Zusamtnenaetzung: 

P 2°5 5 ° " 70 * 

«a 2 0 O - 15 # 

NgO O - 15 $> 

A1 2 0 3 O - 30 # 

sio 2 O - 30 

Ea iat aucb, arfglicb., das Phospbatglas in Kombination mit bW.- 
kannten Hart em, lasbesondere mit Kaliumailicoff iuorid, zu yer- 
wenden* 

Das Phosphatglas kann erf indungsgemfifl in oiner Monge von 1 « 30 t 
vorzugsweiso 5 — 20 Gew.#, bezogen auf das Wasserglas* zugesotzt 
werden, Warden mehrere verschiedene Hftrter zugesotat, so vorven- 
dot man vorzugsweise aolche Mengen, da£ jeder der Hfirter allein 
«iiiQ Mrtung noch nlcht bevirkt* Als Ptillstoff konneitt die tibli- 
cfaen Materialieti verwendet werden, vie S5„B* Siliciuradioxid in 
don VGrachiedanon kristallographischen Formen p Aluminiumoxid* Per- 
lit* Aluminiumsilikate. Kaolin, Ton usw v Die Auawahl des Ftillcv 
dtoff richtot sicb tiach dam Einsatzgobiet dor wassetrelaslaalti-r 
gen Strelclx~ und Kittmasaen bfcw, Bindeit.it t el « Bin bevorzugter 
Pill?.,* toff 1st Quarxnehlo 
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Der Ftillatof* kann in Maiden bis su 8© % bezogara au f die eeaaa,*® 
Vasaerglasatraichmasae aingesetzt wardera. Bevorsugt warden 
Fiiilatoffntengen von 60 •=• 75 G«w.# 0 

Es warden die ttblichan WaaserglSaer v©rw©ndet 9 25 ,B, solcbo mit 
Gewichtaverhaitniaaen Si0 2 j Ns^o (bss. K 2 ©) vora 3 „ 4, vor* 
zugsweise 3«>3 - 3 08. Die Waaaarglttssneag® batr&gt lO <=» 95„ vor- 
zugsweise 20 - 40 Gew 8 £ bezogea auf dia gesanst® Kittzuaamsnen- 

Die erfindungsgemafien Waas argla a a tre ichuasa am and -kit to b»Wo 
bindemittel kfinnen durch beliabigas ' Verraisehoo ibrer Koaponan- 
ten hergesteXlt verden. Vorzugsweia© wird Jadoeh daa feingemah» 
lene Phoaphatglaa ait dam FOllatoff p 2.B.. dam Qaarztnahi . v©r- 
miscbt und dieaes Kittmehl wird dann ml* ¥aa««airgl»s angerUhrt. 

Die Erfindung wird dusrch die waehatoheicadan Bsiaplele maher 
lautort „ 

Beiapiel 1 



Zu IOO Gewichtateiian einea G ami aches aus Quarzmehlen vorschie- 
dener KHrnung warden 6 Gewichtateile «lnes fain gemablenen Phoa- 
phatglasea, bestehend aaa DO % Na 2 Q„ 11 5 £ A1 2 °3» 20 # s ^ z und 
55 £ P 2°5 z«e«»otat. Dieaes Kittmehl wurde mit 45 Gewiehtsteilem 
Natronwaaserglas HK 35 0 Varbftltnis SiOg s N» 2 0 von 3.8, verar- 
beitet. Die Verarbeitungazait betrug 4 5 Minutera. SDarfattrtuiag tvat 
nacb 24 Stunden ein. 

Beiapiel 2 



Zw ■ Cawiehtatalien aitsas Gemiacb.®® asa® Quaareiaeblen varaehie- 
denair 2DBr-as3rag wtsrdara 6 ©©wichtstail® ©isaes fain ®@tBfflbiens«n Phospha 
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g la888 , bootehond aus DO $ MgO„ 13.'* AVV 17> Si0 2 «nd 60 * 
P O , zugasfltzt. Dieses ' Kit' t&Mhl wurd© nit Natronwaaserglftfl 
votAo bis 42° Be, V®rhaltnis Na 2 0 : SiO, von 3,3, vorarbeitot . 
Die Vararbeitungsaeit batrug 60 Minuten, Di« Erbartune var naeb 
24 Stunden ffingotreten. 

Die Kitt- Anstricfamassen zelchncn aich durch hoba Fee*igkai1;aii 
und hervoragende BestSodlgkaitmi,, vor allaa auch gagao Waaaeff 
und Stlureo, aus. 
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1 0 ) V©rfahren aius* Heirs talluag stSflbstkMrtetrBdea? Wass©rglass*ar©ic]li'> 

eiises H&rters su gogebesaeia^ailiQ FiillstofT© ©tDtHialtsradem 
Kali-* adax* Nata-onwaaserglaa dad?22*eSi g©&@«Mn)2B©ielHi>©ttp da© Bssass 
a Is H3s*t©r f©Ati g©GBafol©Ki$© Ph©spfaa1!;g]Las sua«9feast 0 

2 0 ). Vorfaliron na<eh Ansprtaefo 1 dadaajrah (g®S£@B)sa&©l(£2OT©t 9 dafi- das 
Fhosphatgias ©iw©n ? 2 ®ej GoJsalft ^osb SO - SO $ p voarsrags**©!* 
so 50 - 70 % b@sitata 

3o) V«arfahr©n naeb. Asjapsracgfa 1 odes* 2 dadtunF<g2& go&ansBsoleSamwt ? 
dafl das Phosphatglas in M©Bsaf®_^a© J ^ 3© vojrsogs-:- 

weise 5 ^ 20 6©iy a ^ to@&®gt3sa auf daa fesserglas zug©a©$zsft wisrdv 

h 0 ) Verfahjren nacSi ©isaom desr TF«ss*g©ini&iawfc©E3 Araspspfliefa© d&duirch 

ksstinsseichnet „ daS das P1i©spliatglas &u2ES&<e3ks§ m&t Qaa©s*sra©kl 
v©irm±s©ht ^isrd taod diasas Kittm@hl dasra esh±& Wassojrgiasi v<32r<~ 
as*b©it©t wirdo 

5*») V©rfahir©ii saaeSi oiss^sra d©s° vewrgesaaiaatsw Ansps*iieli© dadosrefo 
geksnnascielra^fcp daB das PJaaspSaategisis zRisasamam m&& 
anderen HKa-feosTp v©rsrag©*i©is© S!aliiusi8©ilis©S*ltu©s»id 9 . sttsgoaot&t 
w±rd # 

6.) V©rfahir©33 ns&elbL Anspraseto 5 dadtuirein gs&QiainisaiehiD©-** daB das 
Phosphatglas mad dos* a©d"©ir© H&^fcQs* iss solclu©^ M©EUg©in sugo- 
seizfc w®«I©inu daft, jod©^ d®3r to©id©» 21&rrft©x* ali©ia ©1b© HSrftfcrag 
n©«h raitsfot b©*j±E*©ffiU 
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Salbstbartende Waaaerglaaatroichmasaen und Vaaaarglaakitta 
b«w. -bindamittol aus Hfirter und gegebenanfalla Fttllatoffa 
«Dtbaltendem Kali- odar Natronwaaaerglaa dadupch gekann- 
aaichnet,, daB aio Phoaphatglaa ala H&rter enthftlten. 



inoocn / i c 1 c 



SMB 

Translation 

of German Offenlegungsschrift 2029701 
(Woellner-Werke) 

Se lf-Curing Water-Glass Paints and Water-Glass Puttipg 

The present invention relates to self-curing water-glass paints and water-glass 
putties or binders, and to a process for the preparation thereof. 

In the building trade and in chemistry, paints and putty compositions or binders 
containing water glass are extensively used. Such compositions consist of pre- 
dominantly inorganic fillers, such as quartz sand, quartz powder, pearlite, alumina 
or chamotte, and an alkali silicate, e.g., potash or soda water glass, and a hard- 
ener which causes curing of the paints and putty compositions due to the precipita- 
tion of silica gel. 

To date, alkali silicofluorides, also in combination with certain polymers, such as 
styrene-maleic anhydride copolymers (DBP 1057267), have found the widest 
distribution as hardeners. However, they have significant drawbacks. Thus, for 
example, hydrogen fluoride can be cleaved off when acids act on the cured 
compositions, which may cause damage. 

Other crystalline compounds are also known as hardeners, such as phosphates, 
chlorides, nitrates or sulfates. These crystalline compounds also have drawbacks, 
especially because they make the setting of the pot lives for the different applica- 
tions very difficult. 



Further, from German Patent Specification 1252 835, the use of condensed alu- 
minum phosphates for the curing of water-glass putties has been known. 
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Now, a hardener has been found which has considerable advantages over the 
known hardeners. According to the invention, powderized phosphate glass is added 
as a hardener to the potash or soda water glass which may optionally contain 
fillers. 

The phosphate glasses suitable as hardeners have a P 2 0 5 content of from 20 to 
80%, preferably from 50 to 70%. In addition to P 2 0 5 , they also contain further 
components which not only have an influence on the course of curing, but may 
also affect the properties of the products obtained. As such components, the usual 
oxides added to glasses, such as Si0 2/ Al 2 0 3/ CaO, MgO, Na 2 0, K 2 0 etc., may be 
used. Turbidity in the glass, which easily occurs in phosphate glasses depending on 
their compositions, is no obstacle. 

The solubility of the phosphate glasses can be highly influenced by these oxides. 
As the solubility of the finely powdered phosphate glass changes, the curing time 
also changes. However, it has been established that sufficient pot lives can be 
achieved with the phosphate glass used as a hardener according to the invention 
with a wide variety of water glasses, even the high silica water glasses, by 
appropriately selecting the composition. 

Phosphate glasses which are highly suitable as hardeners have the following 
composition, for example: 

P 2 0 5 50-70% 
Na 2 0 0-15% 
MgO 0-15% 
Al 2 0 3 0-30% 
Si0 2 0-30% 

It is also possible to use the phosphate glass in combination with known harden- 
ers, especially with potassium silicofluoride. 

According to the invention, the phosphate glass may be added in a proportion of 
from 1 to 30%, preferably from 5 to 20%, by weight of the water glass. When 
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several different hardeners are added, such proportions are preferably used that 
each of the hardeners alone does not yet cause hardening. As the filler, the usual 
materials can be used, such as silica in its various crystallographic forms, alumina, 
pearlite, aluminum silicates, china clay, clay etc. The selection of the filler depends 
on the field of application of the paints and putty compositions or binders contain- 
ing water glass. A preferred filler is powdered quartz. 

The filler can be employed in proportions of up to 80%, based on the total water- 
glass paint. Filler proportions of from 60 to 75% by weight are preferred. 

The usual water glasses are used, e.g., those having weight ratios of Si0 2 : Na 2 0 
(or K 2 0) of 3 to 4, preferably 3.3 to 3.8. The proportion of water glass is from 10 
to 95, preferably from 20 to 40% by weight, .based on the total putty composition. 

The water-glass paints and putties or binders according to the invention can be 
prepared by mixing their components in any order. Preferably, however, the finely 
powdered phosphate glass is mixed with the filler, e.g., the powdered quartz, and 
this putty meal is then compounded with water-glass. 

The invention will be illustrated in more detail by the following Examples. 
Example 1 

To 100 weight parts of a mixture of powdered quartzes of different grain sizes was 
added 6 weight parts of a finely powdered phosphate glass consisting of 10% 
Na 2 0, 15% Al 2 0 3 , 20% Si0 2 and 55% P 2 0 5 . This putty meal was processed with 45 
weight parts of soda water glass HK 35 with a ratio of Si0 2 : Na 2 0 of 3.8. The pot 
life was 45 minutes. Curing had occurred after 24 hours. 

Example 2 

To 100 weight parts of a mixture of powdered quartzes of different grain sizes was 
added 6 weight parts of a finely powdered phosphate glass consisting of 10% MgO, 
13% Al 2 0 3 , 17% Si0 2 and 60% P 2 O s . This putty meal was processed with soda 
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water glass of 40 to 42° Be with a ratio of Na 2 0 : Si0 2 of 3.3. The pot life was 60 
minutes. Curing had occurred after 24 hours. 

The putty compositions and paints are characterized by high strengths and 
excellent resistances, especially to water and acids. 
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CLAIMS: 



1. A process for the preparation of self-curing water-glass paints and water- 
glass putties or binders by adding a hardener to potash or soda water glass 
which may optionally contain fillers, characterized in that finely powdered 
phosphate glass is added as a hardener. 

2. The process according to claim 1, characterized in that said phosphate glass 
has a P 2 O s content of from 20 to 80%, preferably from 50 to 70%. 

3. The process according to claim 1 or 2, characterized in that said phosphate 
glass is added in a proportion of from 1 to 30%, preferably from 5 to 20%, 
by weight of the water glass. 

4. The process according to any of the preceding claims, characterized in that 
said phosphate glass is first mixed with powdered quartz, and the resulting 
putty meal is then processed with water glass. 

5. The process according to any of the preceding claims, characterized in that 
said phosphate glass is added together with another hardener, preferably 
potassium silicofluoride. 

6. The process according to claim 5, characterized in that said phosphate glass 
and said other hardener are added in such proportions that either of the 
hardeners alone does not yet cause hardening. 

7. Self-curing water-glass paints and water-glass putties or binders consisting 
of a hardener and potash or soda water glass which may optionally contain 
fillers, characterized by containing phosphate glass as a hardener. 



